Two hundred and fifteen measurements of free (ionic) and total calcium were performed on sera from 184 patients in whom some disturbance in calcium metabolism was suspected.
The correlation Coefficient between free and total calcium was 0.94, but a scattergram indicated that free calcium concentration cannot be predicted from knowledge of total calcium concentration.
In "normal" individuals the correlation coefficient was only 0.45. Homeostasis of free and total calcium was examined by making periodic measurements in seven normal individuals over a period of eight months; the variability around the individual's mean value was 1.2% for free calcium and 1.9% for total calcium. Free calcium, as properly measured by the ion-specific electrode, is a better measure of calcium status than is total calcium in the disease states studied, which were mostly hyperparathyroidism, multiple myeloma, and renal failure.
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Materials and Methods
Blood for CaF2 analysis was collectedso as to fill a red-top Vacutainer tube (Becton-Dickinson Co., Rutherford, N. J. 07070), the tube was placed on ice, and the sample was brought quickly to the laboratory. Processing of the serum and operation of the electrode used for CaF2 measurements are described in detail in the companion paper (14) . The methods used in this study and the reported limitsfor healthy adults are given in Table 1 .
Results

Homeostasis
The long-term precisionand accuracy achieved for CaF2 (14) and total calcium (CaT2) (15, 21) analysis warranted a preliminary study of the calcium homeostasis in man. Blood was collected from seven healthy laboratory workers after an overnight fast at
It is now generally accepted that free calcium (CaF2) is the physiologicallyactive form of calcium in the blood (1). Investigations of CaF2 changes in various disease states have been reported, in which it was measured by the tetramethylmurexide or murexide methods (2-9), but only a few reports of CaF2+ measurement in disease are availablein which the calcium electrode was used (10) (11) (12) (13) intervalsof at leasttwo and usually four to six weeks for a total period of about eight months. The corrected coefficient of variation about each individual's mean (Table 2) is identical with the "biological variability"
of Harris et al. (22) . The median variability for free calcium was 1.2%, for total calcium 1.9%.
Correlationbetween CaF2+ and CaT2+, and Data on Patients Table 3 shows the correlation coefficients for free and total calcium for the data obtained in this study and the study of healthy adults described in the previous paper (14) . A plot of free calcium vs. total calcium found in the 215 analyses on 184 consecutive patients examined in this study is shown in Figure 1 . Most of these analyses were requested for patients in whom a calcium disturbance was likely, and so we cannot generalize concerning the prevalence of abnormal CaF2+ concentrations in a general population. Appendixes 1-4 show the pertinent individual laboratory data for the patients to be discussed below. Patients will be referred to by the patient number shown in these Appendixes.
Discussion
Homeostasis
The measured median value forthe variability of a healthy individual'sCaF2 (1.2%) is higher than that suggested by Harris and DeMets (23) 
Review of Data on Patients High CaF2+ Concentration in Serum
Hyperparathyroidism. One of the diseases in which one expects most typicallyto find a high value for serum calcium ishyperparathyroidism. Previously considered very rare, the frequency in the general population is now said to be 1.5:1000 (34, 35). As seen in Figure 1 (solid triangles) and as listed in Table 4 Figure  1 and the correlations in Clin. Chem. 17,983(1971 
